Key indicators: single-crystal X-ray study; T = 200 K; mean (C-C) = 0.009 Å; disorder in main residue; R factor = 0.032; wR factor = 0.046; data-to-parameter ratio = 16.5.
The title compound, [Rh(C 8 H 12 )(C 14 H 28 P 2 )]BF 4 , exhibits a rhodium(I) complex cation with a bidentate bisphosphine ligand and a bidentate 2 , 2 -coordinated cycloocta-1,5-diene. Together the ligands create a slightly distorted square-planar cordination environment for the Rh(I) atom. There are three molecules in the asymmetric unit and intramolecular P-Rh-P bite angles of 82.78 (5), 82.97 (6) and 83.09 (5) are observed. The dihedral angles between the P-Rh-P and the X-Rh-X planes (X is the centroid of a double bond) are 14.7 (1), 14.8 (1) and 15.3 (1) . The structure exhibits disorder of one cyclooctadiene ligand as well as one BF 4 anion.
Related literature
For general synthetic procedures for cationic rhodium bisphosphine diolefin complexes, see: Schrock & Osborn (1971) ; Fennis et al. (1990); Fernandez et al. (2000) . For a discussion on the structures of cationic rhodium bisphosphine diolefin complexes in general, see: Drexler et al. (2004) 
Experimental
Crystal data [Rh(C 8 Usually, the five-membered ring chelate is flexible and λ-or δ-conformers would be anticipated (Fernandez et al., 2000) .
For the title compound the molecular structure of the three molecules in the asymmetric unit exclusively show δ-conformation of the bisphosphine backbones. COD ligands are η 2 ,η 2 -coordinated and are orientated in an anticlockwise twist manner for all molecules (see: figure 2 ). This means that the double bonds of COD are not coordinated perpendicular to the P,Rh,P plane. The dihedral angles between the planes of P,Rh,P and of X,Rh,X (X = centroid of the double bond) are 14.8
(1)° (Rh1), 14.7 (1)° (Rh2) and 15.3 (1)° (Rh3). These dihedral angles are comparable to those in the corresponding Me-BPE complex [Rh((R,R)-Me-BPE)COD]SbF 6 (19.4°) (Burk et al., 1990; Drexler et al., 2004) 
Refinement
All non-hydrogen atoms are refined anisotropically, except not fully occupied non-hydrogen atoms of one anion and one COD, which are disordered. Distance restraints were used to improve the geometry of the respective anions and COD supplementary materials sup-2 ligands. All H atoms were placed in idealized positions with d(C-H) = 0.99 (CH 2 ), 0.98 (CH 3 ) and 1.0 Å (CH) and refined using a riding model with U iso (H) fixed at 1.5 U eq (C) for CH 3 and 1.2 U eq (C) for CH 2 and CH. Figures   Fig. 1 . Perspective view and numbering scheme of the three cations [Rh((R,R)-Me-
BPE)COD]
+ in the asymmetric unit (30% probability displacement ellipsoids). All hydrogens and anions have been omitted for clarity. 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
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